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Abstract of JP1 0003084 

PROBLEM TO BE SOLVED: To make It possible to maintain an adequate gap by completing initial 
curing under specific conditions under panel pressurization and to complete post-curing under specific 
conditions by using a chief material contg. a specific oligomer, a hardener and an inorg. filler as 
essential component. SOLUTION: The oligomer having respectively >=1 radical reactive functional 
groups and epoxy groups in one molecule has radical reactivity and addition reactivity by the epoxy 
group in combination in the molecule. The radicals generated under the conditions of 120 to 150 
deg.C/5 minutes under panel pressurization react like chains and curing progresses to the extent that a 
cell gap can be assured. Further, the epoxy groups which hardly contribute to the reaction ion the initial 
curing complete the addition reaction under the conditions of 1 50 to 250 deg.C/1 hour. The hardener 
contains org. peroxide and a compd. Which makes addition reaction with the epoxy groups as essential 
components. Further, the ami of the inorg. filter to be added is specified to 3 to 50wt.% of the entire 
compsn. 
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(54) SEALING MATERIAL COMPOSITION FOR LIQUID CRYSTAL DISPLAY ELEMENT, AND 
□QUID CRYSTAL DISPLAY ELEMENT FORMED BY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to maintain an adequate gap by completing 
initial curing under specific conditions under panel pressurization and to complete post-curing 
under specific conditions by using a chief material contg. a specific oligomer, a hardener and an 
inorg. filler as essential component. 

SOLUTION: The oligomer having respectively >1 radical reactive functional groups and epoxy 
groups in one molecule has radical reactivity and addition reactivity by the epoxy group jn 
combination in the molecule. The radicals generated under the conditions of 120 to 150° C/5 
minutes under panel pressurization react like chains and curing progresses to the extent that a 
cell gap can be assured. Further, the epoxy groups which hardly contribute to the reaction ion 
the initial curing complete the addition reaction under the conditions of 150 to 250° C/1 hour. 
The hardener contains org. peroxide and a compd. Which makes addition reaction with the 
epoxy groups as essential components. Further, the amt of the inorg. filter to be added is 
specified to 3 to 50wt.% of the entire compsn. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The sealant constituent for liquid crystal display components characterized by 
using as a principal component the base resin, the (B) curing agent, and (C) inorganic filler 
containing the oligomer which has one or more the functional groups and epoxy groups of radical 
reaction nature in 1 molecule, respectively. 

[Claim 2] The sealant constituent for liquid crystal display components according to claim 1 
characterized by the functional groups of radical reaction nature being an acryloyl radical and/ or 
a methacryloyl radical. 

[Claim 3] (B) The sealant constituent for liquid crystal display components according to claim 1 
characterized by a curing agent containing organic peroxide, and an epoxy group and the 
compound which performs an addition reaction as an indispensable component. 
[Claim 4] The liquid crystal display component using the sealant constituent for liquid crystal 
display components given in any 1 term of claims 1-3. 



[Translation done.] 
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2.**** shows the word which can not bo translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component which used 

the sealant constituent for liquid crystal display components, and it 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display component has spread 
widely from the descriptions, such as a light weight a thin shape, end a low power. The liquid 
crystal display component is carrying out sticking- by-pressure closure of the periphery soction 
of the substrate of the glass of two sheets to which orientation processing was performed, or 
plastics with edhesives. and. generally is calling this the sealant for liquid crystal display 
components (omitting liquid crystal sealant). What made the epoxy resin the subject widely from 
current and this liquid crystal sealant being excellent in the electric dependability of a hardened 
material is used (for example. JP.59- 12651 1 A). By the liquid crystal panel manufacturer, big 
screen-ization of a panel is advancing and efforts of much more productivity drive of LCD are 
continued in connection with this in recent years. The multistage pressurization hardening 
method which heats from a viewpoint of gap precision maintenance by accumulating two glass 
substrates stuck like the former is becoming difficult as panel size becomes large conventionally. 
Consequently, it is shifting to the sheet hardening method which heats by pressurizing two stuck 
glass substrates a lot every. Moreover, what can also harden a liquid crystal sealant from 
elegance conventionally in connection with it in a short time for the productivity drive of a panel 
is called for strongly. The conventional sealant hardening conditions had the common thing of 
160-180 degrees C and 2 hours under panel pressurization. However, there is much what 
pursued short-time hardening rather than the present process the old place about what 
increased the quantity of the hardening accelerator which urges the ring breakage of an epoxy 
group to the ingredient system which made the conventional epoxy resin the subject simply, and 
there are many things inferior to the electric dependability (etectricar-potential-difference 
retention, a residual DC electrical potential difference, consumed-eloctric-current value, etc.) of 
the eel after the preservation stability and liquid crystal of a sealant in a room temperature were 
poured in. Moreover, radical hardening has been tried about what was ingredient-ized using the 
resin which there is no epoxy group and has an acryioyl radical and a rwthacryfoyl radical. The 
photoinitiator which causes intramolecular cleavage by UV etc. and generates a radical as a 
generation source of a radical has been used (for example. JP.56-53I69A. JP.5-295087.A). 
However, since the sealant contains many inorganic fillers in the system. UV light cannot 
penetrate it easily even to the sealant deepest part For the reason, sufficient radical is not 
supplied from a photoinitiator. but a pitch unroacted as a result remains, and the electric 
dependability of a liquid crystal cell is reduced n many cases. Moreover, since whenever 
( hardening / of resin ] is also in this case still lower than it which is obtained by the addition 
reaction of the usual epoxy resin although K is also possfcle to carry out a materials design so 
that radical reaction may be advanced with heating, using organic peroxide as a radical 
generation source, the adhesive property of a sealant may be inadequate or remarkable evil may 
be done to the electrical property of a liquid crystal cell. Thus, Kamiichi of the ingredient of fast 



curability with which shelf life, hardenabitity. an electrical property, etc. maintained balance 
synthetically is not yet carried out 

[0003] on the other hand, although the difference remarkable about an adhesive property was 
not seen when this invention persons are what blended the resin of radical reaction nature 
simply in the epoxy resin, and performed tngredient-ization and the liquid crystal sealant was 
hardened on the conditions for 120-150 degrees C / 5 minutes, it became clear that the electric 
dependability of a liquid crystal cell is alike and low. As a result of considering this cause in a 
detail, it became clear that the resin of the radical reaction nature which did not participate in 
bridge formation on the hardening conditions for 120-150 degrees C / 5 minutes was carrying 
out bleeding into liquid crystal from the liquid crystal sealant hardened material On the other 
hand, the oligomer which has at least one or more the functional groups and epoxy groups of 
radical reaction nature in a molecule, respectively Even if the acryioyl radical and methacryloyl 
radical which do not participate in bridge formation even if exist It found out that are finally 
incorporated by the structure of cross linkage according to the hardening conditions of 150 
degrees C - 250 degrees C / 1 hour since the epoxy group is held in the same intramolecular, 
and resin did not carry out bleeding into liquid crystal, and high electric dependability was 
acquired, and resulted in this invention. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention completes an hitial set under panel 
pressurization on the conditions for 120-150 degrees C / 5 minutes, holds a proper gap. and 
offers the Squid crystal sealant constituent characterized by the ability to complete postcura on 
condition that a short time of further 150-250 degrees C / 1 hour. 
[0005] 

[Means for Solving the Problem] This invention is a sealant constituent for liquid crystal display 
components characterized by using as a principal component the base resin, the (B) curing 
agent and (C) inorganic filler containing the oligomer which has one or more the functional 
groups and epoxy groups of radical reaction nature "m (A)! molecule, respectively. 
[0006] 

[Embodiment of the Invention] The oligomer which is used as en indispensable component by 
this invention and which has one or more the functional groups and epoxy groups of radical 
reaction nature in 1 molecule, respectively combines radical reaction nature and the addition 
reaction nature by the epoxy group in the molecule. For this reason, hardening advances to 
extent which the radical generated on the conditions for bottom 120-150 degrees C / of panel 
pressurization. and 5 minutes reacts continuously, and can secure eel GYAPU from the organic 
peroxide used as a polymerization initiator. As loadings of this oligomer, they are below 80 weight 
sections more than 30 weight sections still more preferably below 90 weight sections more than 
20 weight sections preferably below the 100 weight sections more than 10 weight sections 
among [ all ] resin. When these loadings are under 10 weight sections, initial adhesive strength 
sufficient on the conditions for bottom 120-150 degrees C / of panel pressurization. and 5 
minutes is not obtained, the gap of a liquid crystal pane) cannot be held, and it is not desirable. 
Furthermore, at an initial set the epoxy group which hardly participated in a reaction completes 
an addition reaction on the conditions of 150 degrees C - 250 degrees C / 1 hour. 
[0007] As for the functional group of the radical reaction nature in the oligomer which has one or 
mora the functional groups and epoxy groups of radical reaction nature in 1 molecule, 
respectively used by this invention, it is desirable that they ere an acryioyl radical and/or a 
methacryloyl radical. The oligomer which is used by this invention and which has at least one or 
more the functional groups and epoxy groups of radical reaction nature in the same molecule, 
respectively is obtained by denaturalizing by for example, the acryioyl radical and/or the 
methacryloyl radical in a part of epoxy group- Although not limited especially about the class of 
epoxy resin which is a precursor before denaturation For example, the bisphenol A mold epoxy 
resin, an alkylation bisphenol A mold epoxy resin. A bisphenol female mold epoxy resin, an 
aDtyfation bisphenol female mold epoxy resin. A bisphenol smooth S form epoxy resin, a glycidyl 
amine mold epoxy resin. A phenol novolak mold epoxy resin, a ere sol novolak mold epoxy resin. 
There are a bi phenyl mold epoxy resin, a naphthalene mold epoxy resin, a dicyelopentadwne mold 
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epoxy resin, a glycidyl ester mold epoxy resin, cycloaliphatic epoxy resin, an urethane modified 
epoxy resin, etc. 

[0008] As for a curing agent it is desirable to contain organic peroxide, and an epoxy group and 
the compound which performs an addition reaction as an indispensable component although 
especially the organic peroxide used by this invention is not limited — for example, diacyf 
peroxide, peroxi dicarbonate. peroxy ester, peroxy ketal. dialkyl peroxide, hydroperoxide, etc. — it 
; s — one sort — or two or more sorts are used together and it is used. Moreover, as a 
compound which performs an epoxy group and an addition reaction, an amine system curing 
agent an imidazole system curing agent a dicyandiamide. a hydrazide mold-curing agent an 
acid-anhydide mold-curing agent a phenol system curing agent etc. are usable, and a hardening 
accelerator can also be further used together to these. Generally as a hardening accelerator, the 
Lynn system compound, tertiary amine, an imidazole system compound, a urea mold compound, 
etc. are used. . 
[0009] Moreover, as an inorganic filler, for example, the carbonate of various metals, an alumina, 
a silica, titanium oxide, potassium titanate, etc. are mentioned, and it is desirable a kind or to use 
an alumina and a silica for two or more sorts from various points in these, using together. 
Furthermore, as an addition of an inorganic filler, it is desirable to consider as 3 - 50 % of the 
weight in all constituents from the point of workability, such as printing nature. 
[0010] Moreover, a solvent may be added if needed for the viscosity control of a sealant 
constituent and the purpose of homogeneity mixing of each component although there is 
especially no limit about the class to be used — polyhydric alcohol, such as ester solvents, such 
as aromatic series system hydrocarbon system solvents, such as hydrocarbon system solvents, 
such as for example, rr-hexane. n-Deccan. and a cyclohexane. benzene, toluene, and a xylene, 
butyl acetate, and benzyl acetate, methyl cellosolve. butyl cellosolve. methyl carbitol. ethyl 
carbitol. butyl carbitol. methyr-cellosolve acetate, ethylene glycol, a diethylene glycol, and a jig 
time the derivative of those, etc. — a kind ~ or two or more sorts be used together and it be 
used About the addition of a solvent it is desirable to consider as 2 - 50 % of the weight in all 
constituents from points, such as printing nature. 

[001 1] Furthermore, a coupling agent a defoaming agent a leveling agent etc. may be added if 
needed other than a solvent In case the liquid crystal soalant of this invention is adjusted, in 
order to make homogeneity mix each component, it is desirable to use and knead 3 rolls etc. 
[0012] Generally as en approach of manufacturing a liquid crystal display component using the 
liquid crystal sealant of this invention, the following approaches are used. First a seal pattern is 
formed in either the glass in which the liquid crystal orientation layer was formed, or a plastic 
plate, according to processes, such as screen-stencil. Since a solvent is included during a liquid 
crystal sealant presentation, after carrying out predrying with a drying furnace etc.. another 
substrate is stuck, and is pressurized, an initial set is further finished with a drying furnace etc. 
on the conditions for 120-150 degrees C / 5 minutes, and proper gap maintenance of a liquid 
crystal pane! is performed. Then, postcure is made to complete on the conditions of 150 more 
degrees C / 1 hour, where a pressure is canceled. Liquid crystal is injected into this stuck 
substrate. UV hardening resin etc. stops an inlet and it considers as a liquid crystal display 
component 

[0013] . . 

[Example] Although the example of this invention is explained below, this invention ts not limited 
at all by these examples. 

[0014] (Example 1) as an epoxy resin — a dicyclopentadiene mold epoxy resin (the Dainippon Ink 
& Chemicals. Inc. make — ) the HP-7200 50 weight section and the bisphenol A mold epoxy resin 
(oil-ized shell epoxy company make — ) the oligomer (the Shows High Polymer Co.. Ltd. make --) 
even each has oligomer and an acryioyl radical and an epoxy group every in both ends in the 
Epicoat 828 10 weight section and the same molecule As the SP-1509H 40 weight section and a 
curing agent adipic-acid dihydrazide (It abbreviates to ADH hereafter) as 7 weight sections and 
organic peroxide — t-butyl peroxybenzoate (the Otsuka chemistry company make) (the Nippon 
Oil & Fats Co.. Ltd. mako — ) The par butyl Z3 weight section, the friend cure PN-R(Ajinomoto 
Co.. Inc. make) 2 weight section which is an amine adduct mold polymer compound as a 



hardening accelerator. The non-fixed form silica (product [ ma do from Japanese Aerosil ], 
Aerosil R-972) 5 weight section and the alumina (Showa Denko K.K. make. UA-5105) 30 weight 
section were carried out as an inorganic filler, stirring mixing of the ethyl jig lime 15 weight 
section was carried out as a solvent it fully kneaded with 3 more roll, and the adhesives • 
constituent was obtained. 

[0015] Next the rod-Hike spacer with a diameter of 6 micrometers was mixed 1% to this 
adhesives constituent and the liquid crystal cell was produced in the following ways. 
(Screen-stencil) Lino breadth screen-stenciled the pattern of the square which is 0.3mm on the 
glass substrate with ITO in which the orientation film was made to form using the version of 300 
meshes (one— side square of 3cm). 

(Predrying) Predrying was carried out during hot air drying for 90 degrees C / 30 minutes. 
(Lamination/heat hardening) Where lamination and the pressure of 1kg/cm2 are put for the 
direction of orientation to become 90 degrees to the orientation processing direction of the 
substrate which printed the sealant about the glass substrate with ITO in which the orientation 
film was made to form, the initial set was carried out for 140 degrees C in hot air drying 
equipment / 5 minutes. This was cooled to the room temperature, and where a pressure is 
canceled, postcure was performed for 150 degrees C / 1 hour. In addition, the evaluation eel was 
produced each n=10. 

(Liquid crystal impregnation / obturation) Fluorine system liquid crystal (the Merck Co. make. 
ZU-4792) was poured «. and the inlet was obturated with acrylic UV hardening resh. 
[0016] Evaluation was performed as follows. 12hr(s) and the above-mentioned liquid crystal 
display component are left in the pressure cooker tester set as 125 degree-C/2.3atm. After 
processing finished, the electrical-potential-difference retention of this liquid crystal cell and the 
existence of exfoliation of a seal part were checked. The result of evaluation is as being shown 
in Table 1. 
[0017] 
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[0018] (Example 2) as an epoxy resin — a dicyclopentadiene mold epoxy resin (the Dainippon Ink 
& Chemicals. Inc. mako — ) the HP-7200 40 weight section and the bisphenol A mold epoxy resin 
(oihized shell epoxy company make — ) the oligomer (the Showa High Polymer Co.. Ltd. make — ) 
even each has oligomer and an acryioyl radical and an epoxy group every in both ends in the 
Epicoat 1001 20 weight section and the same molecule As the SP-I509H 40 weight section and 
a curing agent the ADH(Otsuka chemistry company make) 7 weight section, as organic peroxide 
- a cumene hydroperoxide (the Nippon Oil & Fats Co.. Ltd. make — ) The Park Mill H4 weight 
section, the friend cure MY-R(Ajinomoto Co.. Inc. make) 2 weight section which is en amino 
adduct mold polymer compound as a hardening accelerator, The non-fixed form silica (product 
[ made from Japanese Aerosil ]. Aerosil R-972) 5 weight section and the alumina (Showa Denko 
K.K. make. UA-5105) 30 weight section were carried out as an inorganic filler, stirring mixing of 
the ethyl jig lime 20 weight section was earned out as a solvent it fully kneaded with 3 more roll, 
and the adhesives constituent was obtained. The result of evaluation is as being shown in Table 

[0019] (Example 3) as an epoxy resin — a naphthalene mold epoxy resin (the Dainippon Ink & 
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Chemicals, Inc. make — ) the HP-4032 40 weight section and the bisphenol A mold epoxy resin 
(oiHzed shell epoxy company mako — ) the oligomer (the Nippon Oil «. Fate Co.. Ltd. make — ) 
even each has oligomer and a methacryloyl radical and an epoxy group every in both ends in tho 
Epicoat 1001 20 weight section and the same molecule As the BUREMMA GH40 weight section 
and a curing agent the dicyandiamide (Japanese carbide company make) 10 weight section, as 
organic peroxide — tert-butyl peroxide 2-ethyOiexanoato (the Nippon Oil & Fate Co, Ltd. make 
— ) The par butyl 04 weight section, the Wend cure MY-PXAjinomoto Co. Inc. make) 2 weight 
section which is an amine adduct mold polymer compound as a hardening accelerator. The non- 
fixed form silica (product [ made from Japanese Aerosil ]. Aerosil R-972) 5 weight section and 
the alumina (Showa Denko K.K. make. UA-5105) 30 weight section were carried out as an 
inorganic filler, stirring mixing of the ethyl jig lime 20 weight section was carried out as a solvent 
it fully kneaded with 3 more roll, and the adhesive* constituent was obtained. The result of 
evaluation is as being shown in Table I. 

[0020] (Example 1 of a comparison) as an epoxy resin — a dicyclopentediene mold epoxy resa> 
(the Dahfrpon Ink & Chemicals. Inc. make — ) the HP-7200 SO weight section and the bisphenol 
A mold epoxy resin (oiHzed shell epoxy company make — ) the Epicoat 828 10 weight section 
and 3-cyclohexenyl methyl acrylate (die eel industrial company make — ) As the CHAA40 weight 
section and a curing agent the ADH(Otsuka chemistry company make) 7 weight section, as 
organic peroxide — t-butyl peroxybenzoate (the Nippon Oil & Fate Co.. Ltd make — ) The par 
butyl Z3 weight section, the friend cure PKHRtAjinomoto Co. Inc. make) 2 weight section which 
is an amine adduct mold polymer compound as a hardening accelerator. The non-fixed form silica 
(product [ made from Japanese Aerosil ]. Aerosil R-972) 5 weight section and the alumina 
(Showa Denko K.K. make. UA-5105) 30 weight section were carried out as an inorganic filler, 
stirring mixing of tho ethyl jig lime 15 weight section was carried out as a solvent it fully kneaded 
with 3 more roll, and the adhesives constituent was obtained. 

[0021] (Example 2 of a comparison) as an epoxy resin — a dwyclopentediene mold epoxy resin 
(the Oainippon Ink & Chemicals. Inc. make — ) the HP-7200 40 weight section and tho bisphenol 
A mold epoxy resin (oir-ized shell epoxy company make — ) the lactone denaturation acrylate 
(the Oaicel Chemical bidustries. Ltd. make — ) which has a carboxyl group at tho Epicoat 1001 
20 weight section and the end As the plaque eel FM1 A40 weight section and a curing agent the 
ADH(Oteuka chemistry company make) 7 weight section, as organic peroxide — a cumene 
hydroperoxide (the Nippon Oil & Fate Co- Ltd. make — ) Tho Park Mill H4 weight section, the 
friend cure MY-R(Ajinomoto Co.. Inc. make) 2 weight section which is an amine adduct mold 
polymer compound as a hardening accelerator. The non-fixed form silica (product [ made from 
Japanese Aerosil ]. Aerosil R-972) 5 weight section and the alumina (Showa Denko K.K. make. 
UA-5105) 30 weight section were carried out as an inorganic filler, stirring mixing of the ethyl jig 
lime 20 weight section was carried out as a solvent it fully kneaded with 3 more roll, and the 
adhesives constituent was obtained. The result of evaluation is as being shown in Table 1 . 
[0022] (Example 3 of a comparison) as an epoxy resin — a naphthalene mold epoxy resin (tho 
Dainippon Ink & Chemicals. Inc. mako — ) the HP-4032 40 weight section end the bisphenol A 
mold epoxy resin (oiHzed shell epoxy company make — ) the Epicoat 1001 20 weight section and 
allyl compound methacrylate (the Daicel Chemical Industries. Ltd make — ) As the ALMA 40 
weight section and a curing agent the dicyandiamide (Japanese carbide company make) 10 
weight section, as organic peroxide — tert-butyl peroxide 2-ethyttiexanoato (the Nippon Oil & 
Fate Co.. Ltd make — ) The par butyl 04 weight section, the friend cure MY-R(Ajinomoto Co.. 
Inc. make) 2 weight section which is an amine adduct mold polymer compound as a hardening 
accelerator. The non-fixed form silica (product [ made from Japanese Aerosil ]. Aerosil R-972) 5 
weight section and the alumina (Showa Denko K.K. make. UA-5105) 30 weight section were 
carried out as an inorganic filler, stirring mixing of the ethyl jig lime 20 weight section was carried 
out as a solvent it fully kneaded with 3 more roll, and the adhesives constituent was obtained. 
The result of evaluation is as being shown in Table 1. 
[0023] 

[Effect of the Invention] According to this invention, an initial set is completed under panel 
pressurization on the conditions for 120-150 degrees C / 5 minutes, a proper gap can be held. 



postcure can be completed on condition that a short time of further 150-250 degrees C / 1 
hour, and the productivity drive of a liquid crystal panel can be planned. 



[Translation done ] 
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